Monoclonal antibodies to the CD5 antigen can provide the necessary second signal for activation of isolated resting T cells by solid-phase-bound OKT3.
Activation of human peripheral blood T cells by the anti-CD3 antibody OKT3 has been shown to require not only cross-linking of CD3 molecules with multimeric binding of the Fc part of OKT3 to a solid support, but also a second accessory cell-provided signal. Accordingly, measurement of T cell activation in cultures of highly enriched T cells with solid-phase-bound OKT3 can be used to investigate whether other agents can replace accessory cells. In this study we examined the capacity of anti-CD5 monoclonal antibodies to provide the additional activation signal. Resting T cells were prepared by isolating E rosette-positive cells, by removing OKM1(+) and HLA-DR(+) cells by panning, and by subsequent treatment of the cells with L-leucine methyl ester to kill remaining monocytes. These T cells were unresponsive to phytohemagglutinin (PHA) or to solid-phase-bound OKT3. However, when cultured in the presence of an anti-CD5 monoclonal antibody (anti-Leu-1, OKT1, or anti-T1), a proliferative response to solid-phase-bound OKT3 (but not to soluble OKT3 or to PHA) was observed. Anti-CD5 had no functional effect by itself, but in association with solid-phase-bound OKT3 it enhanced IL 2 receptor expression and IL 2 production and it initiated T cell proliferation. T cell proliferation under these conditions could be inhibited by an IL 2 receptor blocking antibody anti-Tac, thus confirming that anti-CD5 provides the second signal for an IL 2-dependent pathway of T cell proliferation. Preincubation of T cells with anti-Leu-1 or OKT1 resulted in complete loss of CD5 antigenicity, and such CD5 modulation was sufficient to induce a proliferative response to solid-phase-bound OKT3. It is concluded that in T cell activation by solid-phase-bound OKT3 the necessary additional signal can be provided by modulation of the CD5 antigen with an anti-CD5 antibody. CD5 therefore appears to be a positive signal receptor on the T cell membrane, whose physiologic ligand still has to be determined.